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Abstract 
It is widely recognized that there is a substantial gap between usability research and practice where UCD approaches are rarely 
applied in practice due to arguments regarding the intricate nature of its methods and techniques. This paper presents an action 
research study designed to investigate and analyze the potentials for an increased degree of UCD activities in the early 
development phases of advanced information systems technology. The results demonstrate that there is a large interest in 
usability but that organizational priority and competence is often lacking. Instead one relies heavily on questionable concepts 
such as ‘trained professionals’ to excuse the low effort towards usability. Based on the results, six recommendations for 
improved usability work in R&D organizations are presented, focusing on the importance of prioritization of, and education in 
usability work. 
© 2015 The Authors. Published by Elsevier B.V. 
Peer-review under responsibility of AHFE Conference. 
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1. Introduction 
It is widely recognized that we are living in the age of technology, which usually involves advanced computerized 
systems of varying complexity. In order for technology to provide a long-term additional value to human life as well 
as increased production outcome, the usability and the users’ experience of interacting with technology are of major 
concern. There are huge costs associated with neglecting poor usability and negative user experience. This has been 
acknowledged since the 1980s, when several scholars started to pay interest in usability issues within software 
development (e.g. [1,2,3]). Bannon [4] coined the catchphrase “from human factors to human actors”, emphasizing 
the shift in view regarding the actual user in human-technology interaction, from the view where the users were 
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generally considered as human factors, i.e. passive elements in the human-technology interaction loop, to the 
emerging view that considers users as human actors with own agendas, motives and goals [4,5]. The concept of 
usability has been fairly defined in ISO 9241-11, which describes an engineering approach where usability is 
specified in terms of measurable usability attributes and characterized as “the extent to which a product can be used 
by specified users to achieve specified goals with effectiveness, efficiency, and satisfaction in a specified context of 
use” [6].  
During the years, the quality of human-computer interaction (HCI) has received increased interest when 
developing technological systems for positive user experience and good usability (e.g. [2,3]). Positive user 
experience and good usability does not appear by itself, but has to be systematically and consciously designed for. In 
order to integrate usability and to involve usability professionals in technology development, the need of 
developmental processes for usability is put forward by many scholars and practitioners. In the literature, several 
attempts to achieve this kind of usability development process have been made, and the majority of attempts are so-
called user-centered design (UCD) approaches. Generally speaking, UCD may be described as a practice, craft, 
framework, philosophy, discipline, or a method for design by involving users in the design process, and integrating 
UCD with other development activities. In this regard, UCD is considered as the collaboration between designer and 
user, focusing on the user interacting with technology in a given context [1,3]. ISO 9241-210 is a related standard 
that provides guidance for the “human-centered design process for interactive systems” [7]. It acknowledges the 
standard for usability, and defines UCD from a more general perspective than the various developed UCD 
approaches.  
On the one hand, it is well-documented that the application of UCD approaches is a major success factor for 
achieving good usability in information system development. During the years, usability and interaction design 
research has developed a substantial amount of theoretical approaches, methods, tools, and techniques, which aim at 
supporting practitioners in their information system development processes. While some of the approaches are new 
constructs, the majority of them have roots in other academic areas, such as science, engineering, social science, 
humanities, and traditional art and design disciplines [8]. Some of the developed UCD approaches are, for example, 
user-centered systems design (e.g. [9,10]), usability engineering (e.g. [11,12]), participatory design (e.g. [13,14]), 
goal-directed design (e.g. [15,16]), and contextual design (e.g. [17,18]). 
On the other hand, several studies have reported that UCD approaches rarely are applied by usability 
practitioners, indicating an undesirable gap between theory and practice (e.g. [8,19]). The criticism against the UCD 
approaches state that the methods and techniques are expensive, time-consuming, difficult to learn, and too abstract 
and theoretical (see [8] for an overview of this critique). The collaboration between academia (theory) and usability 
practitioners (practice) has therefore often been reported as unsuccessful [19]. 
The major problem addressed in this paper is how to decrease the identified gap between research and practice, 
attending more closely to how usability practitioners actually work, and how they recognize their competence, and 
their organizational and professional roles. Our study aims to investigate and analyze the potentials for an increased 
degree of UCD activities in the early development phases of advanced information systems technology. The 
following objectives have guided our work. We investigated the actual use of user-centered design activities in 
practice, and then analyzed the underlying reasons why certain design activities were applied in practice and why 
others were not. The research method was influenced by an action research approach, and conducted as a case study 
at an R&D department within an international company that develops advanced information systems technology. 
The results demonstrate that there are several shortcomings in the usability work processes. Based on the obtained 
results, some general recommendations for increased degree of usability work in large organizations were 
developed. The paper ends with a discussion. 
2. Background 
In this paper, three of the most accepted UCD approaches have been selected. These are user-centered systems 
design (UCSD), goal-directed design (GDD), and usability engineering (UE). Due to space limitations, the 
characterizations of the selected approaches are by no means exhaustive. 
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2.1. User-centered systems design 
UCSD is a process that focuses on usability through the entire system life cycle and was originally coined by 
Norman and Draper [20]. Gulliksen et al. [10] addressed a lack of a shared definition for the approach and identified 
12 key principles of UCSD. The principles are based on both theory and experience from software development 
projects and revolve around users and the understanding of their needs. The key principles emphasize a clear user 
focus with user involvement, iterative and incremental system development with early and continuous prototyping, 
and evaluations performed in the context of use. Briefly stated, UCSD consists of three major phases; requirements 
analysis, evolutionary systems development (which is both iterative and incremental), and implementation. 
Gulliksen et al. [10] express that the first phase focuses mostly on identifying usability requirements and system 
goals via contextual inquiries, user profiles and use cases. The actual design of the system occurs in the next phase 
where the conceptual design evolves via more refined and detailed prototypes of the interaction design through 
several iterations and evaluations. Finally, in the implementation phase, Gulliksen et al. [10] stress the importance of 
a well thought-out transition process where the introduction must be planned, where user education and training is 
performed as well as the need for necessary support and instruction manuals (for further details, see [10]). 
2.2. Goal-directed design 
Alan Cooper and colleagues developed goal-directed design (GDD) between 1983 and 2000. The primary texts 
of this approach do not have a clear theoretical foundation; however, the work process of GDD is usually qualitative 
and anthropological, where ethnographic underpinnings to the process are noticeable. Generally speaking, GDD can 
be roughly divided into six phases: research, modeling, requirements, framework, refinement, and support. Cooper 
et al. [15] describe that the first three phases focus on providing data about (actual or potential) users of the 
information system and to identify behavior patterns, which provides an understanding of the users’ tasks, goals, and 
motivations. The design of the system takes place in the fourth and fifth phase, in which the designers first create the 
overall concept of the information system, its general design solution and behavior, before an increased focus on 
details and implementation occurs. Finally, in the sixth phase, the authors emphasize the importance of a supportive 
work environment in which the designers and the developers cooperate and support each other when making trade-
offs or adjusting the design solutions (for further details, see [15]). 
2.3. Usability engineering 
UE was first introduced by usability professionals from Digital Equipment Corporation, which used the term to 
refer to concepts and techniques for planning, achieving, and verifying objectives for system usability [21]. Initially, 
UE focused on engineering interactive presentations and function, but today, the scope of UE has broadened into 
determining the necessary functionality as well as designing the presentation of it. The key idea of UE is to define 
measurable usability goals early in the information system development process and, with repeated assessment, 
ensure that they are achieved [22]. Accordingly, UE has been described as a process that seeks to ensure the 
development of usable software and that user requirements are met [11]. The process of UE is defined in the 
usability engineering lifecycle, which consists of three phases that describe a set of tasks and the order they should 
be applied in during a product development lifecycle [12]. The focus in the first phase, requirements analysis, is to 
understand the users well enough to describe user characteristics, gain insight into the users’ work tasks, and their 
goals. In the phase for design/testing/development, basic design solutions are generated and iterated into a more 
detailed design of the complete user interface. In the third phase, the installed product is evaluated by gathering 
feedback from the users [12]. The lifecycle is highly structured and contains several different tasks and techniques 
for the developer to perform in each of the lifecycle’s three phases (for further details, see [12]).  
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2.4. Common activities in the UCD approaches 
Generally, UCD approaches consist of three major iterative phases, i.e., the analysis phase, the design phase, and 
the evaluation phase. Basically, the purpose of the analysis phase is to understand the need of the intended users as 
well as the context of use, while the design phase involves the creation of a conceptual design concept, the 
interaction pattern, the “look and feel” of the product, and prototyping to realize different design alternatives. The 
evaluation phase focuses on verification and refinement of the design solution. Of the selected UCD approaches, 
both the process of UCSD and UE show a clear division into these three phases. GDD on the other hand, consists of 
six phases. Briefly stated, the first three phases in GDD relate to analyzing the users’ needs and context, the fourth 
and fifth phases concern various design activities, and the last phase relate to implementation and the cooperation 
between interaction designers and system developers. As pointed out by Cooper et al. [15], evaluations are carried 
out continuously, but are not represented in a specific phase of GDD. For clarity, the six phases of GDD are here 
mapped into the three general phases. The main activities carried out within the three selected UCD approaches are 
summarized in Table 1. 
Table 1. Each of the three general phases consists of several activities, which may differ to some degree between the different 
UCD approaches. The table below presents the main activities in each phase for the three selected UCD approaches. 
Phase UCSD GDD UE 
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This study focuses on the design phase. As seen in Table 1, commonly recommended design activities are 
scenarios, storyboard, prototyping, sketches, and Wizard of Oz. The first three activities are represented in all 
selected UCD approaches, while sketches are only represented in GDD, and Wizard of Oz is only represented in 
UE. Briefly described, scenarios are a kind of stories of ideal user interactions, envisioning how the technology 
could function and how the user achieves the goal while interacting with the technology. Storyboard consists of 
sketches/screens illustrating key moments in a usage narrative, and its pictorial form of representing scenarios 
allows the designer to get an understanding for the “flow” of the interactive experience. Prototyping is used in most 
design and construction domains to visualize design ideas, to demonstrate design concepts, or even to test details of 
a design solution. Quickly designed paper-based sketches or lo-fi prototypes, focus on visualizing broad and 
underlying design ideas, while hi-fi prototypes should be similar to the final product in respect to its “look and feel”. 
This is consistent with the description of lo-fi prototypes. Wizard of Oz allows the developers to observe the users 
reactions as they interact with to-be-developed technology, in which a human takes the place of the technology and 
simulates output or processing functionality not yet available from the technology itself [1]. 
3. Method 
This study was conducted at an R&D department at an international company that develops advanced 
information systems technology. The company reports that they work towards an increased focus on usability work 
within the organization and its development processes. Influenced by action research, a case study was conducted at 
the R&D department. Action research is described as a problem-solving and learning-oriented approach that 
explicitly aims at becoming part of change processes and solving specific problems [23]. Furthermore, action 
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research is characterized as a theoretical tradition of both studying and acting in the study object simultaneously 
[23]. On the one hand, the first author worked as an interaction designer in the development team at the R&D 
department, following their current work practices during the development of an advanced graphical user interface 
(GUI). On the other hand, she also studied the current work practices through direct observations and interviews of 
managers and developers, as ways of investigating and analyzing the underlying reasons why certain design 
activities were applied in practice and why others were not. 
4. Results 
The analysis of the gathered data revealed that there are shortcomings in the usability work process, given that 
UCD activities rarely were applied in practice. Generally, the organization was not used to perform usability work 
as stated in theory, and the practitioners were not fully aware of the benefits of applying a proper usability work 
process. As a result, they have developed a framework of their own with inspiration from available UCD techniques. 
It seems that the main argument for developing this framework lies in a lack of trust for established UCD methods 
and techniques. Participant Z addresses this with the words (all quotes are translated from Swedish): ”One issue is 
that we often want to ’tweak’ them [the methods and techniques]... And then blame the theory base if the results are 
not satisfactory”. 
The developed framework is a miscellany of techniques that at a first glance are more or less similar to existing 
UCD techniques, but it focuses mostly on system functionality and does not include any user participation. The 
framework’s methods and techniques also lack a proper work process, being informal and unstructured. Moreover, 
the general focus is on how to design the graphical “look” of the systems developed by the organization as a kind of 
‘branding’, instead of emphasizing usability. Hence, the framework is viewed as rapid and easy to apply, which 
seem to be important for the usability practitioners working in the organization. Participant Y mentions that they 
often feel that otherwise ”we’ll be the spanners in the works who no one wants anything to do with”. Clearly, the 
shortcomings in the usability work are to some extent the result of an organizational culture where technicians are 
developing systems without deeper knowledge about the end users - just as they always have done during the 
organization’s history. The framework demonstrates an attempt to perform usability work, although the framework 
could be described as a light version of a more proper usability work process.  
The results reveal three fundamental findings that provide further understanding of why the UCD activities rarely 
are applied in practice. The three themes are the following: 
Overlooking usability work. The results demonstrate that the importance of usability work is overlooked and 
that there are tendencies to view usability as a characteristic that will develop by itself. Instead of learning about the 
users, the developers’ make assumptions about them based on their own experiences, and thus equal their own 
knowledge about the system and its functionalities with that of the end users. During the study, the concept of 
‘trained professionals’ was frequently occurring in the interviews, referring to the fact that the organization actively 
performs training sessions with the end users to teach them how to use the systems. Bannon [4, p. 28] describes that 
focusing on machine performance was common in the early 20th century where “training was a one-shot process. 
People could be trained to perform whatever operations were required, and subsequently serve as operators of the 
machine”. Accordingly, Bannon [4] describes that the usage of the system was not a priority. To this day, the 
conceptual idea of training users is still present. In fact, participant Q implies that the users of their products are 
people who take pride in performing difficult assignments and reflects that “perhaps it has something to do with 
professional pride, but a user [of our products] wants a complicated GUI”. Hence, the concept of trained 
professionals is used as an argument for not having to put effort into usability issues. This is clearly displayed from 
the management in their allocation of resources to the ongoing projects. Participant X describes the effects the 
restricted resources have on the usability work in the organization: “I’ve seen people who think usability issues are 
really important. Then they get project management duties, meaning that their pay grade is reliant on keeping 
budget. After that they change their minds really fast”. To summarize, their framework offers no comprehensive 
work procedure, rather some isolated activities, and has to some degree, missed the major benefits of usability work, 
which mostly dates back to the organization’s manifested view on how to think about users. 
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Unfamiliarity with the usability concept and the usability work processes. The results demonstrate that the 
developers lack a conceptual understanding for the usability concept and the usability work process. As a 
consequence, they are unable to discuss usability issues and conduct proper usability design processes. There is no 
structured work process for usability activities in the organization and not much positive outcome of their “usability 
work”, which is further addressed by participant Z expressing that there is a tendency to try to “fix the usability 
when the product is finished”. When asked explicitly about usability, how the concept would be defined and how 
you should work to achieve high usability, the response is often focused on system functionality and technical 
aspects of the system to be developed rather than values of efficiency, effectiveness, and satisfaction. Furthermore, 
the participants seem to be more comfortable talking about the term user friendliness, than the more regulated and 
defined concept of usability.  
The results clearly indicate a lack of knowledge about the available UCD methods and techniques and how they 
should be applied. There is also a lack of awareness of the benefits proper usability work can bring. In fact, when 
asked about the UCD methods and techniques and whether they are applied or not, many of the developers reacted 
with strong negative expressions and expressed a fear of being laughed at or considered as incompetent. For 
example, when asked about Wizard of Oz, participant X reacted with disbelief and expressed that “people would 
lose trust in me if I suggested that”. To summarize, there is a need for management support in order to conduct 
usability work in practice, and incentives should be introduced for initiating and performing usability work in the 
organization. 
Showing interest in increased usability work. Despite the shortcomings in the usability work process, the 
interest for usability among the developers in the organization is perceived as relatively high. The project resources 
are often strictly regulated by the management and usability work is usually not prioritized, which decreases the 
possibilities for the developers to increase the degree of usability work. Instead, the work process is basically the 
same through all of the development projects in the organization and it has been for many years. 
When some usability work was conducted in the development of GUI prototypes by the first author in her role as 
interaction designer, the developers followed the design process with great interest, gladly participating when asked. 
This reveals not only how unfamiliar and unexperienced they are with usability work, but also a genuine curiosity 
and a willingness to learn and understand the benefits of performing usability work. It was revealed that the usability 
practitioners actually were unfamiliar with the topic of usability and not used to discuss usability issues, given that 
they were more familiar with addressing system functionality. Consequently, it was identified that the concepts 
“design” and “construct” were often used interchangeably in the organization, which is not the case in UCD 
approaches. This way of working has its roots in the lack of interdisciplinary design teams that work incrementally 
with a focus on designing for the users. Instead, the dominant work practice is characterized by isolated 
programmers who construct the technological system, and then test the system’s functionality.  
5. Recommendations 
Synthesizing the obtained results and the theoretical background, six general recommendations for increased 
degree of usability work in organizations emerged. The recommendations are designed to be general with raising 
awareness about usability and the importance of usability work in information systems technology development as 
their most central purpose. Previously developed advice to increase the use of usability work has been presented by 
Gulliksen and Göransson [24] and Mayhew [12]. These are valid and have provided good results; however, they 
assume that the organization in question has come a long way on its journey towards proper usability work, and they 
are therefore difficult to apply for an organization that has not achieved the necessary maturity level and is yet not 
willing to prioritize usability work. This is also supported by the fact that the success factors presented by Mayhew 
[12], and Gulliksen and Göransson's [24] advice, were presented more than a decade ago, but the problems still exist 
today. After having conducted this study, where the organization has not yet realized the long-term benefits of 
striving for usability, it seems that more general advice that organizations can absorb initially are needed, until they 
reach an increased maturity of usability work. Therefore, the developed recommendations are at a higher level of 
abstraction so they can serve as an initiative for organizations to begin highlighting usability work. These 
recommendations should be considered as supplementary, along with Mayhew's [12] success factors and Gulliksen 
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and Göransson's [24] advice, in order to increase the focus on usability work in organizations. The developed 
recommendations are the following: 
x Increasing awareness of the benefits of usability work. Due to unsuccessful collaboration between theory 
and practice [19], usability work is often considered by practitioners as difficult to learn and too abstract [8]. 
To increase the degree of usability work in organizations and decrease the gap between theory and practice, 
the UCD methods and techniques and the benefits of applying them need to be communicated more directly 
and in ways that can have more impact into the work processes of the usability practitioners. This 
recommendation is a prerequisite for the other recommendations to be realized and focuses on 
communicating the benefits of usability work with examples and cost benefit analysis that show the 
relevance in economic terms for the organizations.  
x Establishing usability work at management level. This study reveals a willingness among the developers 
to perform usability work but that the necessary time, knowledge, and resources often are missing. This 
highlights the importance of management that supports and encourages usability work. When the 
management prioritizes the users, it will be more natural to allocate the appropriate resources for the usability 
work and find time for education and knowledge sharing activities. In order to prioritize usability work in the 
organization, the management level should provide incentives as well as reward such attempts. 
x Supporting usability work among the personnel. Rogers [8] reports that UCD methods and techniques 
often are considered by practitioners as time-consuming, expensive, and difficult to learn. This is consistent 
also with the results of this study. To increase the usability work in organizations, it is relevant that all 
concerned personnel understand the importance of usability work and supports the application of the methods 
and techniques. 
x Providing education in usability work. The results of the present study reveal that the practitioners have 
varying definitions for the concept of usability and that they are unaccustomed to “putting the users in the 
center”. This is consistent with the lack of knowledge for the UCD approaches Rogers [8] mentions. 
Accordingly, providing the employees with basic education in usability work is important in order to achieve 
a common understanding for usability and the relevance of usability work within the organization.  
x Mapping out the effects of deficient usability work. While there is much to gain with thorough usability 
work, deficient usability work brings negative effects for both the organization as well as the users. This 
study show a lack of understanding for the negative impacts deficient usability can bring. Mapping out the 
effects of deficient usability work can be helpful in the purpose to motivate the developers to understand the 
importance of usability work. 
x Following-up the results of the improved usability work process. During the process of increasing the 
usability work in an organization, it is relevant to evaluate the work and follow-up the results of the increased 
usability work. This will bring new incentives and motivation to continue improving the usability work. If the 
results of the follow-up also can be presented to prospective customers, it may result in new customer 
acquisition and more commissions, which in turn will benefit the organization’s motivation to continue to 
improve and enhance the usability work.  
The developed recommendations integrate the results of the empirical study with prior research. The essence of 
these recommendations is that the benefits of usability work needs to be highlighted, that knowledge about how to 
conduct proper usability work needs to be shared among the personnel, and that it is relevant to anchor the 
importance of usability work at the management level. The presented recommendations suggest an initial approach 
to raise curiosity and awareness about usability work, which in the long run may enable the entire organizations to 
strive for the development of usable systems. 
6. Discussion 
Numerous studies, including this one, demonstrate a lack of knowledge for UCD approaches among practitioners. 
This gap between theory and practice can easily be blamed on the practitioners; however, it is relevant to notice that 
HCI research has been unsuccessful in its attempts to communicate the benefits of applying the methods and 
techniques to the practitioners. Accordingly, it is important that HCI research is guided by an understanding for the 
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nature of design practice and that the benefits of continuous usability work is communicated and demonstrated with 
a cost benefit analysis that show the relevance of applying UCD methods and techniques in economic terms for the 
organizations. The gap between theory and practice cannot be bridged by practitioners themselves, the two parties 
have to resonate with each other and meet halfway in order to decrease the gap and increase the amount of usability 
work in organizations. 
In this study, it became evident that the usability practitioners were doing their best to introduce and implement 
usability work in the organization. They describe this strive as a lonely job where they have to be prepared to fight 
for the relevance of establishing usability work in the development projects. This is exactly the reason why Boivie et 
al., [25, p. 630] describe the role of a usability practitioner as a “lonesome cowboy”, working on their own and 
fighting for usability. 
Already in 1991, Bannon emphasized a shift in the view of the user in human-technology interaction, from the 
view of the user as a human factor, i.e., a passive element in the human-technology interaction loop, towards the 
view of the user as a human actor with own agendas, motives and goals [4,5]. This paper is written 23 years later, 
and the view of the user as a factor, a passive element that can “(…) be trained to perform whatever operations [are] 
required” [4, p. 28], is still present and with the use of the concept ‘trained professionals’, it seems that the human 
user has not been fully acknowledged as an actor in the human-technology interaction, but still being viewed as a 
factor. 
During years of research, the concept of usability and the issues of usability work have been developed and over 
the last decade, the concept of user experience (UX) has become a buzzword in the field of HCI, complementing the 
pragmatic concept of usability with hedonic qualities of interaction [2]. Despite that UX currently is a key term in 
the design of interactive products as well as in research, UX has not been emphasized in this paper. In an 
organization where usability work is overlooked due to lack of incentives from the management level, the 
introduction of the hedonistic aspects of UX is likely to be met with some resistance. It could be argued that 
sufficient usability work is a prerequisite for the next step, designing for a positive user experience, going beyond 
the human as an actor, and consider the human as an enactor. We address the need for reducing the common friction 
between human and technology, since much of current technology is designed to bend our embodied human being 
into an unnatural shape of interaction. Instead, we should emphasize how this interaction is enacted through bodily 
actions and real world experience, designing for mutual relationships between human and technology. 
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